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MULTILAYER EXPANSION CARD FOR 
ELECTRONIC APPARATUS AND RELATIVE 

PRODUCTION METHOD 

FIELD OF THE INVENTION 

The present invention concerns a multilayer expansion 
card applicable to an electronic apparatus, such as a personal 
computer, in order to connect to, and/or manage, any appa 
ratus or device whatsoever. 

The invention also concerns the method to produce the 
multilayer expansion card. 

BACKGROUND OF THE INVENTION 

Expansion cards are knoWn, for example those called PCI, 
used to connect and/or manage an external apparatus or 

device, for example a monitor, a peripheral unit, etc., on an 
electronic apparatus such as a personal computer. 

In order to conform to the standard of siZe, such expan 
sion cards have to have a uni?ed thickness to alloW the male 
connector present on the edge of the card to be inserted into 
the female connector, or slot, located on the mother card of 
the electronic apparatus. 

Various connection standards exist Which have respective 
uni?ed values: an example of this is the PCI standard, 
according to Which the thickness of the connector on the 
card must be equal to 1571mm 0.2 mm; other examples, 
among the many others, are the SODIMM standard (stan 
dard thickness 1.0 mm), the miniPC standard (thickness 1.0 
mm) and the DIMM standard (1.27 

Cards used at present have a problem When they are 
required to manage a large number of digital signals at high 
speed, With recourse to controlled impedance paths. This 
situation occurs, for example, When cards and systems are 
designed for the ?eld of High Performance Computing 
(HPC). In this case, in fact, it is necessary to use particular 
structures so as to have transmission lines With controlled 
impedance: the paths are located betWeen mass islands, in a 
kind of sandWich structure, or in other, similar con?gura 
tions. These structures alloW to control and maintain the 
impedance constant along the electric track. The quicker the 
signal rise time is, and the longer the path, the more 
fundamental it is to have a good control of the impedance 
values on the line. 

The applications mentioned above entail the presence of 
a large number of signals Which, arranged in groups, move 
from one point to another, generating a sort of communica 
tion netWork betWeen the computing nodes. This large 
number of signals must therefore be managed using trans 
mission lines With controlled impedance and, if We Want to 
arrange said rapid digital signals correctly, it is necessary to 
arrange a lot of layers on the printed circuit of the PCI card. 

The need to have a large number of layers clashes With the 
need to respect a card thickness Which satis?es the constraint 
of siZe, as imposed by the standard for inserting the card into 
the slot located on the mother card. 

Some production processes are Well-knoWn, Which alloW 
to increase the number of layers Without infringing the 
aforesaid requirements of thickness, technological limits and 
impedance values. Among these production processes it is 
knoWn to use additional processes With sequential coating 
(and laser drilling), or With the introduction of particular 
materials for the dielectric sub-strates, Which determine a 
lesser value of the dielectric constant and hence the possi 
bility of using thinner sub-strates. 
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2 
These processes alloW to reduce the thickness of some of 

the sub-strates present in the card, and in this Way it is 
possible to add auxiliary signal layers. 

HoWever, there are some designs for cards Wherein these 
methods cannot be used or they do not have a great real 
utility. 
One example is the case Where a large number of signals 

has to travel inside the printed circuit, folloWing parallel 
paths, in the same direction. 

A possible approach to manage these signals is to provide 
a local coupling of cards using card-to-card connectors or to 
introduce recent card-to-card Welding technologies. HoW 
ever, there may be numerous disadvantages deriving from 
the use of these technologies: 

increase in the overall height of the system, for example 
due to the need to have tWo cards, one above the other, 
With a certain distance betWeen them; 

additional assembly processes to alloW to make the cou 
pling system, for example assembly of the connectors 
or card-to-card Welding; 

introduction of additional materials, for example connec 
tors, etc. 

These features can make the relative production processes 
not advantageous in the case of some designs for cards. 

Document U.S. Pat. No. 6,421,250B1 concerns a memory 
module to be associated With an electronic apparatus that 
comprises a printed circuit including, on one side, tWo 
protrusions on the surfaces of Which connection feet are 
made for association With corresponding connection ele 
ments of the electronic apparatus. The purpose of the 
protrusions is to increase the number of feet in contact 
betWeen the memory module and the electronic apparatus 
Without increasing the siZe of the memory module itself. 

HoWever, this solution not only requires dedicated and 
speci?c connection slots, but also starts from a premise that 
is totally different With respect to the problem to Which the 
present invention is intended to supply a solution. 

In fact, While U.S.’250 achieves a speci?c connection 
geometry to keep the siZe of the memory module constant, 
in the present invention it is desired to obtain an increase, for 
example, in the processing capacity or in the functions of the 
expansion card, by increasing the number of the layers that 
make up at least part of the printed circuit, Without modi 
fying the geometry of the standard connections of the usual 
electronic apparatuses. 

U.S. Pat. No. 4,740,414 also describes a solution Wherein 
a printed circuit has, on one side, a speci?c connection part 
on Which a plurality of connection contacts are made. In this 
case too, hoWever, the purpose is to increase the number of 
connection points, keeping the siZe of the printed circuit 
unchanged; the purpose is not to increase the calculation 
capacity of the expansion card Without modifying the stan 
dard connection part connecting to a slot of an electronic 
apparatus. 

Purpose of the invention is to achieve a multilayer expan 
sion card for an electronic apparatus Which Will alloW to 
increase the number of planes or layers usable for managing 
the signals, in any case ensuring that the connection stan 
dards are respected (for example the PCI standard men 
tioned above), both in terms of siZe and also in terms of 
mechanical pro?le and arrangement of the contact areas. 

Another purpose is to achieve an expansion card Without 
having recourse to using particular dielectrics or additional 
independent cards and additional assembly processes. 
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The present Applicant has devised, tested and embodied 
this invention to obtain these purposes, to overcome the 
shortcomings mentioned above, and to obtain other advan 
tages. 

SUMMARY OF THE INVENTION 

The present invention is set forth and characterized essen 
tially in the main claims, While the dependent claims 
describe other innovative characteristics of the invention. 

In accordance With the purposes indicated above, an 
expansion card according to the invention consists of a 
multilayer printed circuit comprising a greater number of 
layers in some areas, dedicated principally to the processing 
and management of the card functions (that is, to the 
electronics), and a smaller number in other areas, dedicated 
principally to connection With the standard slots of an 
electronic apparatus to Which the expansion card is con 
nected. 

In other Words, the printed circuit has a ?rst number of 
layers Which is smaller in the region Where there are 
constraints of size affecting the thickness, and a second 
number of layers Which is greater in the areas Where it is 
necessary to manage a lot of signals. It is, therefore, a 
multilayer printed circuit With at least tWo different levels (or 
at least tWo different thicknesses). 

To be more exact, in the example of PCI expansion cards 
able to be associated With mother cards of a personal 
computer, a ?rst part of the expansion card has a thickness, 
and also a mechanical pro?le and an arrangement of the 
connections, coherent With the connection size standards, for 
example 1.57 mm:0.2 mm, While a second part of the card 
has a greater thickness in a zone dedicated principally to the 
development of the card functions and processing (that is, to 
the electronics); this alloWs, in this second part, to place 
thereon a greater number of layers and hence to manage a 
greater number of signals. 

According to a preferential embodiment of the invention, 
the expansion card is made by using the technology of 
sub-sets, taking into account that the tWo sub-sets, at least at 
the end of the process, do not have the same factor of form. 

To be more exact, a ?rst sub-set having the thickness 
corresponding to that of the thinnest zone, and a plane size 
substantially equal to that of the complete card, is assembled 
to a second sub-set, having about the thickness correspond 
ing to the difference betWeen the total thickness of the card 
and that of the thinnest zone. This second sub-set has a 
smaller plane size than that of the ?rst sub-set, so as to 
expose, for connection purposes, a part of the card having a 
smaller thickness and coherent With the size standards 
required for said connection. 

BRIEF DESCRIPTION OF THE DRAWINGS 

These and other characteristics of the present invention 
Will become apparent from the folloWing description of a 
preferential form of embodiment, given as a non-restrictive 
example With reference to the attached draWings Wherein: 

FIG. 1 is a vieW in section (localized near the area of the 
connector on the card) of a form of embodiment of the 
multilayer expansion card With tWo levels according to the 
present invention; 

FIG. 2 is a schematic perspective vieW of a multilayer 
expansion card With tWo levels according to the invention 
prepared for connection With a mother card of an electronic 
apparatus; 
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4 
FIGS. 3 and 4 shoW, respectively from the side and from 

the front, an expansion card prepared for connection With a 
relative mother card. 

DETAILED DESCRIPTION OF A 
PREFERENTIAL FORM OF EMBODIMENT OF 

THE INVENTION 

With reference to the attached draWings, the reference 
number 10 denotes a typical multilayer expansion card for 
an electronic apparatus, usable to connect to said electronic 
apparatus additional or integrative devices or elements such 
as audio or video management devices, monitors, printers, 
peripheral units, etc. 
The card 10 consists of a plurality of copper layers 11 to 

manage the signal lines, separated from each other by 
relative sheets of dielectric material 16. Each layer 11, for 
example, at least initially, has a thickness of about 17 um 
While the thickness of the sheets of dielectric material is 
normally variable from 150 to 250 pm. 
As can be seen from FIG. 1, the card 10 has a ?rst zone 

12, or connection part, comprising a ?rst number of layers, 
in this case eight, and a second zone 13, or processing part, 
comprising a second number of layers, in this case sixteen. 
The ?rst connection part 12 has in all a thickness coherent 

With the standard size compatible With its being inserted into 
the relative slot 14 present on the mother card 15 of an 
electronic apparatus, not shoWn in greater detail in FIG. 2. 
According to the knoWn PCI standard, for example, this size 
is equal to 1.57 mm:0.2 mm. 
The ?rst connection part 12 also has a mechanical pro?le 

and an arrangement of the connections that are coherent With 
the mechanical pro?le and the arrangement of the standard 
ized connections of the slot 14 of the relative mother card, 
so as to render said expansion card 10 able to be coupled 
perfectly With the relative mother card 15 Without any loss 
of performance and Without requiring any mechanical adap 
tation. 
The second processing part 13 has a thickness coherent 

With the need to guarantee a number of layers such as to 
ensure a very high capacity to manage signals (even high 
speed), respecting possible constraints of assembly, bulk 
and/or geometries for coupling With other adjacent members 
or devices. In the example shoWn here this greater thickness 
is equal to about 3.1 mm. 

Thanks to this multilayer con?guration With differentiated 
thickness, as can be seen in FIGS. 2-4, the invention 
guarantees the possibility of achieving a coupling of the 
cards 10 in relative standardized slots 14 of a mother card 15 
of an electronic apparatus Without requiring any modi?ca 
tion to the connection part of said electronic apparatuses; at 
the same time, thanks to the greater thickness in the part 13 
not dedicated to connection, but dedicated principally to the 
development and management of the card electronics, the 
invention ensures a very high processing capacity for the 
cards 10. 
The connection part 12, on the level of the upper layer 11a 

and on the level of the loWer layer 11b, has the metalized 
connector 17 With, externally, a hard gold covering 18 With 
a thickness of at least 1 um, as required by the connection 
standards (for example PCI). 
The processing part 13 is also completed With a through 

hole 21 provided With a relative metallization 121, and 
optionally With a blind hole 20, provided With relative 
metallization 120. With reference to FIG. 1, the blind hole 
can also be made on the loWer sub-set 19a, even though it 
is not shoWn there. 
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The method to make the cards 10 provides, in a prefer 
ential embodiment, to make a ?rst sub-set, indicated in its 
entirety by the reference number 1911, of a thickness sub 
stantially equal to the thickness of the connection part 12 and 
of a plane siZe substantially equal to the plane siZe of the 
entire card. The ?rst sub-set 19a is completed by means of 
?nishing With hard gold 18 on the level of the upper 
metaliZed layer 1111. 

Then, a second sub-set is made, indicated in its entirety by 
the reference number 19b, of a thickness about equal to the 
difference betWeen the thickness of the processing part 13 
and the thickness of the connection part 12, Which, at the end 
of the production process Will have a plane siZe less than that 
of the sub-set 1911, so that the part 12 dedicated to connection 
remains exposed. 

The sub-set 19b can be equipped With the hole 20 and 
relative metalliZation 120 Which, after assembly With the 
sub-set 19a, Will be blind. The loWer sub-set 1911 can also be 
equipped, if necessary, With an independent hole, in exactly 
the same Way as the upper sub-set 19b. 

The tWo sub-sets 19a and 19b are pressed together, 
possibly using non-adhesive materials on the level of the 
upper layer 11a, so as to alloW afterwards an easy removal 
of the excess material belonging to the sub-set 19b With 
consequent exposure of the connection area. The through 
hole 21 is then completed With the relative metalliZation 121 
and the hard gold covering 18 is applied on the level of the 
upper layer 11a. 

It is clear, hoWever, that modi?cations and/ or additions of 
parts may be made to the multilayer expansion card 10 and 
the production method thereof as described heretofore, With 
out departing from the ?eld and scope of the present 
invention. 

It is evident, for example, that the number of layers, the 
relative thicknesses, the holes, the coverings, and all the 
other features of siZe and technology are indicated in the 
example given here purely as an example: they can change 
according to the variation in values or parameters of stan 
dardiZation, or according to speci?c cases or applications. 

It is also evident that the speci?c values indicated are 
adapted on each occasion to the speci?c standards of siZe 
required, some of Which, but only as an example, have been 
mentioned in the ?rst part of the description. 

It is also clear that, although the present invention has 
been described With reference to speci?c examples, a person 
of skill in the art shall certainly be able to achieve many 
other equivalent forms of expansion card, or its method of 
production, all of Which shall come Within the ?eld and 
scope of the present invention. 
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The invention claimed is: 
1. Method to make a multilayer expansion card for 

connecting an apparatus or device to an electronic apparatus, 
comprising 

a ?rst part, intended principally for connection, having a 
thickness coherent With requirements of siZe for con 
nection to standard slots of a mother card of the 
electronic apparatus, and 

a second part, intended principally for management of 
functions of the expansion card and for processing, and 
hence electronics of the expansion card, having a 
greater thickness With respect to said ?rst part to 
contain a correspondingly greater number of layers 
intended for management of a high density of elec 
tronic signals, said method comprising the steps of: 

a ?rst step Wherein a ?rst sub-set is made, of a thickness 
substantially equal to the thickness of a connection part 
of said expansion card and of a plane siZe substantially 
equal to the plane siZe of the entire ?nal expansion 
card; 

a second step Wherein a second sub-set is made, of a 
thickness substantially equal to the difference betWeen 
the total thickness of said expansion card and the 
thickness of said connection part, and Which at the end 
of the production process Will have a plane siZe less 
than that of said ?rst sub-set, so that the part dedicated 
to connection remains exposed; 

a third step Wherein the tWo sub-sets are assembled 
together by means of pressing. 

2. Method as in claim 1, Wherein the thickness of said ?rst 
part is the PCI standard equal to 1.57 mm:O.2 mm. 

3. Method as in claim 1, Wherein said ?rst part has a 
mechanical pro?le, an arrangement and a siZe of the contact 
areas coherent With the standard slots of the mother card. 

4. Method as in claim 1, Wherein in their exposed part, 
outer layers of said ?rst part have a hard gold covering. 

5. Method as in claim 1, Wherein said electronic signals 
are arranged on paths and structures With controlled imped 
ance of common use in high speed electronics. 

6. Method as in claim 1, Wherein said third step is 
performed With the aid of non-adhesive materials to alloW 
the removal of excess material belonging to said second 
sub-set to expose the connector. 

7. Method as in claim 1, Wherein said mother card 
comprises a mother card of a Personal Computer. 


